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A s  a p a r t  of a genera l  i:ACR i n v e s t i c a t i o n  of' t h e  

~~~~i~~ t h e  cool ing  i n s t a l l a t i o n  i n  the  k i c h - a l t i t u d e  
XP-77 a i r p l a n e  f o r  the  e n t i r e  a l t i t u d e  r a n p .  
ana lys i s  has  Seen based on hea t - t r ans fe r  d a t a  tzken i n  
the propel le r - research  tunne l  on the  !?anger 
SW-770 C-lV engine. This engine was tested vlth the 
s a m  c:rlinders, aluminum f i n s ,  and turbulent-f low 
b a f f l e s  proposed f o r  t h e  h igh -a l t i t ude  SCV-770 D-4 engine.  
The c o ~ l i n g  pressure  neasiire:lents used i n  t!ie a n a l y s i s  
were obtained i n  the propel le r - research  tunnel  on the  lon- 
a l t i t u d e  vers ion  o f  t h e  XP-77 a i rp l ane  equipped with an 
NACA d e s i p e d  cowling. Other 6a t a  kave been supplied by 
the Re11 A i r c r a f t  Corporation and R 2 n p r  A i r c r a f t  3r.Cines. 
The 30s'; r e c e n t  methods developed by t'le ?TPLCA a t  LYAL have 
been used i n  makinz the  a l t i t u d e  p red ic t ions .  

of t h e  Be l l  XP-77 a i rp l ane ,  an a n a l y s i s  has been 

The 

'%ne c a l c u l a t i o n s  shov  that t3c  pressure  d r o p  a v a i l a b l e  
13 not  3 - i f f i c i e n t  t o  cool  the engine i n  c l i x b  a t  x i l i t a r y  
Power above 15,000 f e e t .  
due t o  t;-e l o w  a i r p l a n e  speed and %he h i < h  a i r - f low losses. 

Coolina i n  c r u i s i n g  power a t  27,900 f e e t  w i l l  be 
margir?al. 
t he   lo^ bar re l - f l ange  temperature l i m i t .  

tube3 0 .256  inch in i n t e r n a l  d iz -e tc r  t h a t  vi511 keep t h e  
Oil i n l e t  t ea2e ra tu re  t o  t h g  enzinc L e l o v ~  
a diameter of 11 Inches.  

The 10;v a v a i l a b l e  pressure  i s  
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The hi@ r equ i r ed  pressure drops  a r e  due t o  

The sma l l e s t  convent ional  o i l  cooler  with 9-inch 

F w i l l  have 
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Late i n  1942 t h e  YACA a t  the r eques t  o f  the ~ r x ~  A ~ P  
Forces am3 i n  c lose  c o o p r a t i o n  with th2 T e l l  A i r c r a f t  
Cor3oration and Ranger A i r c r a f t  4nCines becan a ggneral  
vind-tunnel i n v e s t i c a t i o n  of the  cool ing  o f  the B e l l  
X?-77 a izp lane .  A f u l l - s c z l e  mcdel of t 3e  a i r ? l a n e  
equipyed -:qi th  t h e  low-a l t i tude  Yancsr SCTJ-77O C - 1  engi-lze 
was t e s t e d  i n  the  propel le r - research  tur,nel. T:I~ - -  e f f e c t s  or seve r s1  cov l ing  c o n f i p r a t i o n s  or! t;m a v a i i -  - 7  

2ble cool ing  pressures  and t h e  air-flol:.  loscss were 
s tud ied .  T n  a d d i t i o n  a h e a 2 - t r a m f e r  co r?? l a t lon ,  
bcised on t 3 e  method of re ference  1, v a s  m d e  f o r  t'ie - 
C - 1 3  encine with aluiiinm- f i n s  and tnrkulent-f low b a f r l e s  . 
The f i n a l  r e s u l t s  of t he  coolin[ pressur2 neasix-ements 
ars presented i n  r e fe rence  2,  and the  f i n a l  r e s u l t s  or" 
t h e  b e a t - t r a n s f e r  c o r r e l a t i o n s  a r e  preser?ted i n  r 2 f e r -  
ence 3 .  

Tke gene ra l  l ayout  of  t h e  cool ing  i n s t a l l a t f o n  iz 
the  XF-77 a i r p l a n e  5as  Seen dessr ibed i n  re ference  2 .  
T'ze power plant i s  en inverted-vee,  12-cyl inderY a i r -  
cooled enEine. A i r  f o r  carSuret ion,  engine cooling, 
End 051 c z o l i n g  e n t e r s  the  cowling d i r e c t l y  behind the  
p r o p e l l e r .  T h i s  arrangsment permits f u l l  u t i l i z a t i o n  
o f  t5e s l i p s t r e a n  pressure  i n  cool ing t h e  engine. 
Tk? I c ~ r - a l f i f v 4 e  xp-77 a l r g l a n e  w i l l  be equipped vii th 
a Ranger SGV-770  C-13 engine.  ??-e C-19 engine has the  
aluminum fins and turbulent-f low b a f f l e s  descri'oed i n  
r e f e r e n c e  2.  The hich-alt i t ude  XP-77 a i r p l a n e  w i l l  be 
equipped v5th a Fianger SGV-770 D-4 engine,  vAich has  a 
P 1 a i Z o l  type s u p e r c h a r p r .  The 9-4 engine w i l l  have 
t h e  same c r l i n d e r  and b a f f l e s  as the  C-13 engine.  

r e seapch  t u n z e l  v;ith both a ?el-1 3esiZned covl ing and 
an VACA desiFned conl inz .  c?n t?ic: n ! A U  desicned cowling 
t h e  coo l inF-a i r  i n l e t  was enlapzed and reshaped. 
ens ine  a i r  o u t l e t  wzs moved f a r t h e r  f or:::ard and equipped 
w i t h  gu i se  vanes.  ';.'he engine-cooling ana1::sis and the  
c r i t i c a l - s p e e d  anal-pis  a r e  made from pressure  measure- 

The XP--77 a i r p l a n e  was t e s t e d  ir the  p rope l l e r -  
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